Results: According to the analysis, the annual trend of cancer inpatients is steadily increasing. In 2025, it is expected to increase to about 670,000 inpatients. A cancer diagnosis created a change in medical utilization depending on the characteristics of patients and hospital. Men are more at risk of cancer than women. The number of hospital beds and hospital days were inversely proportional to cancer inpatients. There was also a difference in the equity of medical utilization by region. Other cancer management policies should be based on sex.
INTRODUCTION
Worldwide, cancer is a disease with high incidence, morbidity, and mortality rates. In 2012, the global cancer incidence rate was 14 million people, and it is expected to increase to 19.3 million in 2025 [1] . In the United States, cancer is the second cause of death, and about 1.5 million people have diagnosed with cancer annually and 11 million persons living with cancer [2] . According to 2015 statistics on the causes of death in South Korea, cancer is the leading cause of death in both men and women; the mortality rate is 150.8/100,000 people. This statistic is about three times higher than that of heart or cerebrovascular diseases [3] . To date, studies of cancer have been based on clinical aspects such as causes and diagnosis, preventive measures for early detection, and the increase of treatment effectiveness [4, 5] . With these efforts, early diagnosis and therapeutic outcomes improve, survival rates increase, and changes in patients' medical utilization are expected [6, 7] . Additionally, the aging population may affect medical utilization. Changes in medical utilization also affect medical expenses, and since cancer is registered as a major serious disease, the patients' sharing of medical costs has decreased. It is predicted that this will have a significant impact on the increase of national medical expenses [8] .
In South Korea, the Korea Central Cancer Registry has announced the results of epidemiological analysis. These include the yearly incidence and mortality rates based on the cancer registration data of medical institutions. Cancer treatment methods vary according to the diagnosis. Furthermore, because of cancer's characteristics and prolonged recovery period there is higher hospitalization-centered medical utilization after the diagnosis as compared to other diseases. Therefore, it is necessary to conduct a study of the characteristics of medical utilization based on the hospitalization-centered data generated by treatment in the medical institutions. The World Health Organization (WHO) is concerned that treatment is not the method to prevent the cancer crisis; however, there are still insufficient studies to explain the characteristics of diseases based on state-level systematic health data or improve the changing demands for health care for the more vulnerable classes [1] . Thus, we investigated the characteristics of cancer patients based on the multi-year accumulated data of hospitalized patients. Accordingly, in this study we aimed to analyze how the length of stay (LOS), surgery, and mortality rates affected medical utilization, according to the characteristics of the patients, the results of treatment, and the characteristics of the hospitals. Based on this analysis, this study drew health and forensic implications that could be utilized as basic data for future cancer management policy.
MATERIALS AND METHODS

Study population
This study investigated the characteristics of Korean patients hospitalized with cancer as their principal diagnosis. This study used the Korean National Hospital Discharge In-depth Injury Survey of discharged patients administered since 2004 by the Center for Disease Control and Prevention. Each year the Korean National Hospital Discharge In-depth Injury Survey extracts a sample of patients from about 170 sample hospitals nationwide and conducts an analysis, applying the weighted value to estimate the number of discharged patients on the national scale [9, 10] . This study, also, analyzed hospitalized cancer patients, applying this weighted value. In February 2017, to acquire of the data for this research, the researchers went through the procedure for consent, including the application form for the use of raw materials and the pledge of information security through the Injury Monitoring Business Homepage of Center for Disease Control and Prevention. The data gathered were the extracted records of patients with cancer as their principal diagnosis from the 1.8 million data points from the Korean National Hospital Discharge In-depth Injury Survey accumulated for nine years from 2005 through 2013, using the database program, Microsoft Access (Microsoft, Redmond, WA, USA). The study criteria were patients with the principle diagnosis of C00-C97 code classified as malignant neoplasm in the Korean Standard Classification of Disease (KCD).
Measurement
The variables were divided into three parts. First, variables for the characteristics of patients: sex, age, insurance type, and hospitalization route were selected. Second, for characteristics of patients' discharge the results of treatment and location after discharge were selected. Third, the location and number of beds in the treatment hospital were selected. Additionally, for an analysis of progress by year, the year of hospitalization was used. Lastly, the LOS, surgery, and death were defined as variables of medical utilization.
Research model
To investigate the relationships of the characteristics of cancer patients, the discharge, and the hospitals with the variables of medical utilization, LOS, surgery and death, the following research model was set (Figure 1 ).
Data analysis
Data from the Korean National Hospital Discharge In-depth Injury Survey was loaded into the Microsoft Access database, and the variables were merged in rows. The cancer patients were extracted, using Structured Query Language under the condition of the KCD. IBM SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA) was used for statistical analysis. For a comparison of the average LOS according to the characteristics of the patients, the discharge, and the hospitals, independent sample t-test and oneway analysis of variance (ANOVA) were conducted. Additionally, the progressive increase in the number of cancer patients by year was analyzed, using a linear regression model; to analyze the characteristics of surgery and death distribution, a chi-square test was conducted. The sample design of this Korean National Hospital Discharge In-depth Injury Survey is a composite sampling design, which recommends the application of the weighted value for the accurate estimation of patients [10] . This study conducted an analysis, applying the weighted value to all analysis methods.
RESULTS
Comparison of general characteristics and LOS
A comparison of the general characteristics of the subjects and the average LOS accordingly were as follows ( For the results of treatment, 83.52% of the patients improved, but 8.74% died, and unimproved patients were 7.22%. For location after discharge, 86.35% of the patients went home, but 4.61% were transferred to other hospitals or sent back to the referring hospitals. As for the locations of hospitals in which patients were admitted, the proportion of Seoul, Gyeonggi-do, and Incheon was the highest at 52.12%, followed by Gyeongsang-do (23.70%), Jeolla-do (9.60%), Chungcheong-do (8.75%), Gangwon-do and Jeju-do (5.83%). For the number of beds in the hospitals, most had 500 to 999 beds (46.98%), and there was also a high rate of those with more than 1,000 beds (26.16%). Hospitals with 300 to 499 beds accounted for 14.08%, and those with 100 to 299 beds were 12.79%. The end result was that over 70% of the cancer patients received treatment at hospitals with over 500 beds.
An analysis of a comparison of the average LOS according to general characteristics, demonstrated statistically significant differences in all subjects. To examine the main results, there were somewhat more men than women, and by age, the average LOS was highest in 75-year-old patients at 13. . For hospitalization route, the LOS was much longer in those admitted through emergency at 16.14 ± 20.93 days than outpatient at 11.09 ± 16.73 days. In the results of treatment, patients who died were at 24.64 ± 38.04 days, more than two times higher LOS than the average. By the locations of hospitals, the LOS was the lowest in hospitals located in Seoul, Gyeonggi-do, and Incheon at 11.45 ± 15.76 days, while it was highest in those located in Gyeongsang-do at 13.65 ± 22.89 days. By the number of beds, the LOS in hospitals with 100 to 299 sickbeds was the highest at 13.79 ± 19.29 days, and in those with 1,000 beds was at 10.19 ± 14.21 days, about two days shorter than 12.17 days, the overall average.
Progressive increase of cancer patients by year
The results of the progressive increase in cancer patients by year according to the region are in Table 2 . The number of discharged patients in 2005 was excessively estimated. Excluding this, there was an increase in the number by more than 300,000 persons in 2013 as compared to that in 2006. To examine the number by region, it was noted that the number of cancer patients in hospitals located in Busan and Daegu decreased, but in all other regions increased.
To show this progress of increase visually, a straight linear regression equation was drawn (Figure 2 ). The drawn regression equation was as following Equation 1. x representing the period was on a monthly basis. R 2 representing the explanatory power of the regression equation was 0.4524 (Equation 2). That is, the explanation power of the regression model to predict the number of discharged cancer patients with the period as an independent variable was 45.24%, which was at a high level, and the regression coefficient of the period x was 97.309, so the progress of increase turned out to be significant. 
Characteristics of operation and death
Surgery and death are treated as the results of medical utilization in the treatment of diseases. This study analyzed them, dividing them as the variables of medical utilization in order to reflect these characteristics of diagnosed cancer patients. First, to analyze the characteristics of the surgery of patients who were hospitalized with cancer, a chi-square test was conducted according to demographic characteristics (Table 3) . In all patients, the proportion of patients for surgery was 33.63%. The rate of surgery in women was much higher than in men. It was 41.36% in women while it was 27.42% in men. By age, half of the patients aged 19 to 44 years and 20.84% of elderly patients over 75 years had surgery. However, only 15.68% of patients under 18 years had surgery. For insurance type, most of them were National Health Insurance patients (35.02%), while Medical Care Assistance Type 1 patients were 19.69%. For hospitalization route, outpatient was 39.63%, which was higher than emergency (11.95%). It turned out that 39.31% of patients who improved as a result of treatment had surgery, while only 5.82% of those that died did.
By the location of the hospital, 38.79% of the patients in hospitals located in Seoul, Gyeonggi-do, and Incheon had surgery, while only 20.06% of those in Gangwon-do and Jeju-do did. By the number of beds, 43.34% of patients who had treatment in hospitals with more than 1,000 beds had surgery, while only 13.11% of those in hospitals with 100 to 299 beds did, thus, the larger the number of beds, the higher the rate of surgery. All of the above results were statistically significant (p < 0.001).
The results of an analysis of the characteristics of the death of hospitalized cancer patients are in Table 4 . Differences in demographic characteristics and death distribution were statistically significant (p < 0.001); 7.27% of the women and 9.93% of men died. Further, mortality rates increased with increasing age. In those aged > 75 years, the mortality rate was 14.39%, while in those aged < 18 years, it was 3.32%. By insurance type, the mortality rate of Medical Care Assistance Type 1 patients was 12.43%, while that of National Health Insurance patients was 8.37%. By the location of the hospital, the mortality rate was 6.94% for patients in hospitals located in Seoul, Gyeonggi-do and Incheon, while that of patients in Gyeongsang-do was 11.45%. By the number of beds, the mortality rate was 3.76% in hospitals with 1,000 sickbeds, which was very low, and the mortality increased with the decrease in the number of beds; the mortality rate of patients in hospitals with 100 to 299 beds was 18.88%.
DISCUSSION
This study was conducted to clarify the characteristics of medical utilization in cancer patients and to facilitate data-based health policy suggestions, independent of clinical and preventive medical aspects of cancer. The Korean National Hospital Discharge In-depth Injury Survey by the Center for Disease Control and Prevention was data accumulated since 2005 based on the yearly summaries of the discharge of hospitalized patients. Using this data, this study analyzed the characteristics of hospitalized patients with cancer as the principal diagnosis in hospitals with more than 100 beds. Cancer is a disease with high worldwide mortality and morbidity rate, and as the number of surviving patients increases with the development of treatment methods, medical utilization will change greatly [11] . In addition, cancer may have a large impact on the increase in national medical expenses and the burden of diseases for individuals; thus, a study to understand the characteristics of patients hospitalized with cancer, which is necessary for policy suggestions, is timely. The main results and implications of the study are as follows. The risk of cancer was higher in men than in women in terms of incidence rate, and the medical utilization of hospital treatment was about 10% higher in men than in women. This could be explained by the higher incidence rate. In addition, men showed a relatively higher LOS than women. The surgery rate in women was 41.36%, much higher than the 27.42% in men. Furthermore, for the in-hospital mortality rate, that of men was 9.93%, which was higher than the 7.27% in women. The surgery rate was high because of the high probability of early cancer and great expectation of full recovery. In sum, it was noted that men were more vulnerable to cancer than women were [12] . Therefore, it would be necessary to implement an effective national cancer policy by sex in parallel with this finding. In other words, even for the same cancer, there must be differentiation between men and women in the cancer control policy. With early diagnosis, the ratio of hospitalized patients aged 45 to 64 years was the highest, and with the increase of age, it tended to decrease. However, the LOS was highest in patients over 75 years. In terms of prevention, like early diagnosis, it is judged that the state should develop a cancer control project with a middle-aged class aged 45 to 64 years, and this suggests that it is necessary for medical institutions to control the elderly patients' LOS. Of the hospitalized cancer patients 50.30% who had surgery were in aged 19 to 44 years, and surgery tended to decrease with the increase of age, but with the increase of age, the mortality rate also increased [13] . Additionally, the LOS was more than two times higher in patients who died than in those who did not, which supported the basis for the necessity of a policy for the care of terminally ill cancer patients such as hospice care [14, 15] . By hospitalization route, in emergency patients, the LOS was longer, but the surgery rate was lower. On the other hand, mortality was higher in emergency patients. Since these major serious diseases directly lead to death because of complications, policy considerations of local hub special hospitals for cancer patients should proceed. Cancer patients' hospital treatment was concentrated in the capital region, according to the location of hospitals, and their LOS was low. In addition, the surgery rate was high, but the mortality rate was low in hospitals in the capital region. This is mainly because the medical institutions that effectively treat major diseases like tertiary general hospitals are concentrated in the capital region [16] . This suggests that it is necessary to promote the fairness of cancer treatment between regions. For the number of beds in the hospitals that treated hospitalized cancer patients, over 70% were large hospitals with more than 500 beds, and the LOS was low. The greater the number of hospital beds, the higher the surgery rate became, but the mortality rate sharply dropped, so cancer patients' preference for large hospitals was confirmed. Treatment methods and early detection of cancer have been developed, but in terms of recognition, the phenomenons in which patients are concentrated in large hospitals in the capital region remain because of anxiety about the results of treatment. Thus, it is necessary to tighten a medical quality management policy that can reduce the regional gap. In addition, it is necessary to implement a policy so that regional equity is secured in the allocation of medical resources. Further, we observed a steadily progressive increase in the number of hospitalized cancer patients. This is consistent with WHO that has predicted that the number of cancer patients would greatly increase to 19.3 million persons in 2025 [1] . As a result of an estimation of a nonlinear equation in a time-series analysis, it is expected that the number of hospitalized cancer patients, will increase by 37% from 490,000 in 2013 to 670,000 in 2025. It is necessary to get ready for the fiscal crisis because of changes in major diseases like cancer as well as the economic burden because of population changes.
Suggestions and implications for health policy were discussed based on the results of the study. The Korean database for this study was based on the system for the survey with discharged patients in developed countries such as the United States and Australia. By the research characteristic of the use of secondary data, this study has a limitation that it is difficult to include the factors that can reflect the characteristics of cancer. However, as a result of a statistical analysis reflecting the weighted value based on a composite sampling design, it is possible to estimate the number of hospitalized patients on the national scale, so it has a value for its utilization in policy research on various diseases for the future. Subsequent studies should conduct in-depth analysis according to various factors of cancer and associated diseases.
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